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This invention relates to a thermocouple struc.. 
ture, and especially to one adapted to be direct- 
ly subjected to a flame, such as of a pilot 
burner. 
Thermocouples of this general character are 

known. They employ, for the thermocouple ele 
ments, conductors made from dissimilar metals 
or alloys. If these elements be joined together, 
an electric current may be generated by main 
taining the junction at an elevated temperature 
with respect to the free ends of the conductors. 
These ends may be joined to leads for facilitat 
ing the connection of the thermocouple into an 
appropriate circuit. The junction that ls adapt 
ed to be heated is conveniently' designated as the 
“hot” junction; and the junctions between the 
thermocouple elements and the leads are conven 
iently designated as the ‘f_cold” junctions. Since 
the theory and mode of operation of thermo 
couples of this character are now Well understood, 
further explanation thereof is unnecessary. 

Since the thermocouple hot junction is how 
ever subjected to a very high name temperature. 
care is taken to provide elements capable of with 
standing these temperatures for indefinite peri 
ods Without danger` of harmful corrosion or dis 
integration. Accordingly alloys such as Chromel 
and Copel, having the desired qualities, are often 
used. These alloys are quite expensive and for 
that reason they are utilized as economically as 
possible. 

It is one of the objects o_f this invention to 
make it possible to utilize very short lengths of 

. these expensive alloys and yet to ensure that a 
suitable temperature diiîerential is maintained 
between the hot and cold junctions. ' 
When using such short lengths of the thermo- _ 

couple conductors, care must he taken that, due 
to transfer of heat from the hot junction or from 
the iiame, the cold junctions are adequately main 
tained. at a lower temperature than the hot junc 
tion, in spite of the fact that the junctions are 
quite close together. It is another object of this 
invention to make it possible to accomplish these 
results'I by the aid of a simple, inexpensive con 
struction. 
Itisfadvantageous to subject the hot junction 

to as much of the flame as possible with.l little 
eiîect upon the cold junctions. When the ther 
moelect'ric conductors are short, this requirement 
is 'obviously diiiî'cult of attainment. Bry the aid of 
the present invention, the hot junction is sup 
plemented with a relative large area that can be 
placed in the name, and yet the cold junctions 
are maintained suitably below the temperature of 
the hot'junction. It is accordingly another ob 
ject of this invention -to make it‘possible to trans 
mit a greater quantity of heat selectively to the 
hot junction in spite of the fact’that the ther 
mocouple conductors are short. ` 
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PEhe increased collecting area may for exam 
ple, take the form of a sheath joined to the hot 
junction and heat insulated from the cold junc 
tions. 'ï‘his collecting area. supplementing the 
area oi the actual hot junction also ensures stead 
lness in operation, without undesired ñuctuations 
in power generated by the thermocouple, because 
oi the heat capacity of the sheath and the fact 
that a large area of the sheath may be placed 
so as to be constantly within the flame without 
correspondingly elevating the temperature of the 
cold junctions. It is accordingly another object 
of this invention to provide a compact, inex 
pensive thermocouple that exhibits these desir 
able characteristics. ' 

It is still another object of this invention to 
provide a thermocouple structure that can gen 
erate as much power as ls usually encountered, 
in spite oi the fact that the thermoelectric con 
ductors are of small mass. This is accomplished 
hy proper choice or relative cross sectional areas 
to length, whereby the power drain from the 
thermocouple is not unduly limited by the elec 
trical characteristics of the thermocouple. 

It is another object of this invention to provide 
a thermocouple structure that may be easily in 
stalled and without the necessity of critical choice Y 
of position with respect to the pilot flame. 

It is still another object of this invention to 
malte it possible to =utilize short- thermocouple 
conductors and yet to ensure that the cold junc 
tions will not he subjected to the ambient tem 
perature ci the furnace chamber where the pilot 
burner is located. 

llt is still another object of this invention to 
ensure that the thermocouple will be rendered~ 
rapidi;r ineiîîective upon extinction of the pilot 
name. This occurs because the sheath then 
serves rapidly to dissipate the heat from the hot 
junction, and because the mass of the thermo 
couple conductors is very small, with consequent 
reduction in .the heat capacity of the structure. 

It is another object of this invention to pro 
vide in general an improved and simpliñed ther 
mocouple structure. ` 

This invention possesses many other advan 
tages, and has other objects which may be made 
more easily apparent from a consideration of one 
embodiment of the invention. For this purpose 
there is shown a form in the drawing accompany 
ing and forming part of the present speciiication. 
This form will now be described in detail, illus 
trating the' general principles of the invention; 
but it is to be understood that this detailed de 
scription is not to be taken in a limiting sense, 
since the scope of this invention is best defined' 
by the appended claims. 
Referring to the drawing: . 
Figure 1 shows an enlarged sectional view of a 



thermocouple structure embodying the invention, 
in association with a pilot 'dame burner; 

Fig. 2 is an enlarged sectional view taken along 
plane 2-2 of Fig. 1; and 

Fig. 3 is a fragmentary sectional view of a 
modiiied form of the invention, the scale being 
still further enlarged. 
In the form illustrated in Figs. 1 and 2, >the 

thermoelectric conductors I and 2 are shown as 
short rods. They may be placed side by side and 
may be made respectively of Chromel or Copel or 
other equivalent materials capable of producing 
thermoelectric eiîects. The conductors I and 2 
are quite short, of the order of one-quarter of an 
inch. 
The upper ends of the conductors I and 2 are 

shown as joined by a conducting member 3 which 
is in good thermal conducting relation with these 
conductors. For this purpose the member 3 may 
be in the form of ablock of corrosion-resistant 
material, such as stainless steel or the like. This 
block may be provided with appropriate recesses 
4 and 5 into which the upper ends of the con 
ductors I and 2 are placed. In order to attach 
the member 3 to the conductors effectively, fusion 
or welding 'may be utilized, as illustrated at 3, 
showing fusion around the conductors where they 
extend out of the member 3. 
The member 3, in conjunction with the upper 

endsv of conductors I and 2, forms a hot thermo 
-couple junction. vThe lower ends of the con 
ductors I and 2 are shown as fused to the upper 
portions 'I and 8 of copper conductors 3 and Ill, 
forming the "cold” junctions I2 and _|3. The 
portions 'I and 8 are purposely reduced in cross 
section so as to reduce the total heat capacity ad 
jacent the cold junctions. f . 

` A tubular sheath II is provided for the cold 
junctions. This sheath, as heretofore explained, 
is made to form a large heat collecting surface 
for the hot junction, and without influencing the 
cold junctions I2 and I3. `This sheath extends 
downwardly and considerably beyond the cold 
junctions I2 and I3. It may be made of a stain 
less steel alloy. It may be securely joined to the 
member in order to facilitate transfer of heat be 
tween the sheath II and the member 3. For ex 
ample, this may be accomplished’ by the ald of 
fusion or a weld as illustrated at I4. This mem 
ber 3 is thus in close heat transfer relation with .. 
the inner surface of the tubular sheath II. 
To shield the cold junctions I2 and I3 as well 

' as the leads 9 and I0 from heat, the hollow por 
tion of the sheath I I may be filled with good heat 
insulation material I5. This may be in the form 
of granular> asbestos or porcelain or the like, 
tightly packed into the space around the con 
ductors I and'2 and the leads 3 and il). 
The pilot burner I6 illustrated in Fig. l. is in 

tended to direct a pilot flame I1 against the hot 
junction of the thermocouple structure. This 
name I1 plays also upon a large portion of the 
sheath II. The sheath transmits the heat trans 
ferred to it from the flame IÍI to the member 3, 
and thus to the hot Junction. The intervening 
heat vinsulation material I5 prevents the heat of 
the-'sheath from materially affecting the cold 
junctions I2 and I3. Accordingly, in spite of the 
fact that/ïthe thermoelectric conductors-I and 2 
are quite short, a suitable temperature difieren 
jtial is readily maintainable between the exposed 
hot junction formed by the upper end of the 
thermocouple, and the cold junctions I2 and I3. 
Since the conductors I and 2 as well as the parts 
1 and ß of leads 9 and III are 4of small cross sec 
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2,335,358 
tion with relation to the internal area of sheath 
I I, a considerable layer of heat insulation Ißunay 
be used. There is thus n0 danger that the pilot 
ñame I'I will deleteriously affect the temperature 
of the cold junctions, in spite of the fact that this 
flame plays directly on the sheath in the region 
where the sheath encloses the cold junctions I2 
and I3. The sheath II may be extended down 
wardly to a region beyond the material influence 
of the flame Il. The leads 9 and I0 may be pro 
vided with a thin layer of insulation where they 
emerge from the sheath II for appropriate con 
nection to control apparatus or the like. 

In the form of the invention illustrated in 
Fig. 3, the junctions I2 and I3 and the leads 'I 

i and 3 are formed substantially identically with 
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that illustrated in Fig. 1. In this instance, 
however, a member I8 made from corrosion re 
sistant material such as stainless steel, is utilized 
in place of the member 3 in Fig. 1. This mem 
ber I3 may be provided with through apertures 
through which the upper ends of the conductors 
I and~ 2 extend, Good heat transfer is provided 
for between conductors I and 2 by fusion or 
welding I9 between the upper ends of the con 
ductors l and 2, and the member I8; as well as 
between the periphery of member I8 and sheath 

The mode of operation is 'apparent from the 
foregoing. The ñame I'I, playing upon a major 
portion of the surface of sheath II, _directly ` 
transfers heat to the hot junction. This exten 
sive heatedarea causes the device to be quite 
steady. At the same time, the cold junctions 
I2 and I3 is well protected against this heat by 
the heavy layer of insulation I5. Due to the 
small mass of the conductors I and 2, there is 
no material heat storage, and the hot junction 
is permitted to cool rapidly. 

, y What is claimed. is: 

l. In a thermocouple structure, a pair of con 
ductors made from dissimilar thermoelectric 
materials, and spaced side by side so that the 
end of one conductor is adjacent an end of the 
other conductor, a member thermally joining 
said ends, leads connected to the other ends, 
each of said leads having an enlarged cross sec 
tion beyond the junction of the respective lead 
and conductor, and a sheath joined to said mem 
ber, said sheath extending beyond the other ends 
of the conductors and surrounding the conduc 
tors, said sheath being in thermal relation to the 
member, and having a large heat absorbing sur 
face adapted to be directly placed in a flame 
and capable of withstanding the temperature of 
the burner flame without deterioration. 
42. In a thermocouple structure, a pair of con 

ductors made from dissimilar thermoelectric 
materials, and spaced side by side so that the 
end of one conductor is adjacent an end of the 
other lconductor, a member thermally joining 
said ends, leads connected to the other ends, 
each of said leads having an enlarged cross sec 
tion beyond the junction of the respective lead 
and conductor, a sheath joined to said member 
and surrounding the conductors, and capable 
of withstanding the temperature of a burner 
flame without deterioration, said sheath being in ' 
thermal relation to the member, and extending 
for a substantial distance over those portions of 
the leads having enlarged sections, and heat in 
sulation between the sheath and the conductors 
as well as between the sheath and the leads. 

WILLIAM A. RAY. 


